Nucleotide sequence analysis of DNA replication origins of the small Bacillus bacteriophages: evolutionary relationships.
The ends of the small Bacillus phage genomes serve as origins and termini of their DNA replication. We have determined nucleotide sequences at the termini of four different phage DNAs and compared them with those of phi 29 DNA which has been described previously. A high degree of homology was found at the extreme ends of DNAs from phi 29, phi 15 (group A), M2Y and Nf (group B). 17 bp at the far left of the DNAs are identical. A highly conserved dodecanucleotide sequence, CCATTTCCCCAT, was also found in the righthand terminus of all these phage DNAs, at positions 27-38 from the end. Nucleotide sequences of phage GA-1 are not very similar to those of the other phages. Examination of the 5'-terminal and 3'-terminal sequences of all the phages suggests that stable 'panhandle' structures are unlikely to be formed via base pairing of both ends. However, thermodynamically more stable panhandle structures might be formed by displaced single-stranded DNA, although this requires rather large loops.